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the interactions among transcription factors responsible for
the generation of distinct types of neurons in the spinal
cord.
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The function of growth/differentiation factor 11 (Gdf11) in
patterning the caudal spinal cord
Jeh-Ping Liu
University of Virginia, Charlottesville, VA, USA
Gdf11, a member of the TGF-h superfamily of proteins, is
expressed in the caudal region during early embryonic
development in both chick and mouse. Using in ovo
electroporation in chick, we found that ectopic expression
of Gdf11 in neural tissue causes a rostral displacement of
Hox-c protein expression domains, accompanied by rostral
shifts in the positions of motor neuron columns and pools. In
contrast, ectopic expression of follistatin (Fst), an antagonist
of Gdf11, has a converse effect and causes caudal displace-
ment of Hox protein expression domains, as well as motor
neuron columns and pools. To characterize the normal
function of Gdf11 in neural patterning, we examined Hox-c
protein expression domains in a strain of Gdf11 loss-of-
function mice (McPherron et. al., 1999) and their control
littermates. We found that the Hox-c expression domains are
displaced caudally in the Gdf11 mutant spinal cord, with the
severity of the phenotype increasing towards the caudal end.
Caudally displaced motor neuron columns and pools are also
associated with the displaced Hox-c domains. In addition,
Gdf11 mutant embryos exhibit an enlarged dorsal neural tube
in the caudal spinal cord. We are currently investigating the
possibility that Gdf11’s function in growth/differentiation
control may contribute to this phenotype. We also used in
ovo electroporation to examine various factors that could be
involved in the Gdf11 signaling pathways and found that
Fgf8 induces Gdf11 expression, and Smad2 is able to mediate
Gdf11’s function in inducing caudal Hox gene expression.
These results demonstrate that Gdf11 has an important
function in patterning the caudal spinal cord.
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Polarity kinases PAR-1 and PAR-4 (LKB1) are required for
Wnt signaling, convergent extension and neurogenesis in
vertebrate development
Jeremy B. Green 1, Olga Ossipova 2
1 Guy’s Hospital, King’s College London, London, UK
2 Mount Sinai Medical Center, New York, NY, USA
Cell polarity, especially apicobasal polarity, is a poorly
understood contributor to patterning and morphogenesis in
early vertebrate development. Studies in Drosophila, C.
elegans, and mammalian cell culture have identified a core
set of conserved proteins devoted to establishing and main-
taining such polarity. We have been investigating the role of
members of this core set, the kinases PAR-1 and PAR-4
(LKB1), in the early development of Xenopus. Our results
implicate both of these kinases in regulation of Wnt signalling,
critical in both establishing the Spemann organizer and in
directing the convergent extension movements of gastrulation.
We have discovered differential involvement of different PAR-
1 isoforms in different modes of Wnt signalling, including
translocation of Dishevelled protein. We have further data
showing that PAR-1 and PAR-4(LKB1) are required for the
transition from neural progenitors to neurons in the early neural
plate. The relationship between this and neuronal/neural stem/
progenitor cell regulation is discussed.
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Characterization of cortical neurons that transiently
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Steve Asmus, Mark Ball, Angela Bohnen, Kevin Phelps,
Cindy Hartley, Ryan Steed
Centre College, Danville, KY, USA
During postnatal development of the rat cerebral cortex,
tyrosine hydroxylase (TH), the first enzyme in the catechol-
amine pathway, is transiently observed in a subpopulation of
neurons. The number of cortical TH-immunoreactive neurons
peaked between postnatal days (P) 14 and 18, with few TH
neurons observed prior to P12 or in adults. The number of
cortical TH neurons decreased between P18 and P30. To
determine if these neurons were dying, we labeled sections for
TH and either TUNEL or active caspase-3. Cortical TH
neurons did not contain cell death markers at any age studied.
To explore the hypothesis that these neurons alter their
transmitter phenotype, we labeled sections for TH and GAD,
the enzyme producing GABA, a transmitter in cortical
interneurons. We assume that neurons will express a dual
phenotype during the transition. Approximately 10% of
cortical TH neurons were also GAD positive in the P16–
P24 brains, suggesting that some TH neurons switch to a
GABAergic phenotype. Approximately 80% of TH neurons
labeled for reelin, an extracellular matrix protein produced in
cortical interneurons. To determine their embryonic origin, we
double labeled TH with either somatostatin or calretinin,
which are found in interneurons that migrate from the medial
and caudal ganglionic eminence (CGE), respectively. TH
neurons colocalized with calretinin but not somatostatin,
suggesting migration from the CGE. These data suggest that
a subgroup of cortical interneurons originating from the CGE
transiently express TH and then switch to their mature
transmitter phenotype.
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